The natural history of unruptured asymptomatic aneurysms is unclear. Because of this uncertainty regarding risk of ultimate enlargement and/or hemorrhage, and in view of the significant mortality and morbidity traditionally involved in aneurysm surgery, clinicians have varied in their advocacy of surgical management of such lesions. Forty-nine consecutive patients harboring 52 such aneurysms were treated surgically over a 57-month period. There were no surgical deaths and morbidity was within acceptable limits. Patient population characteristics and surgical technique are discussed.
u NRUPTURED intracranial aneurysms coming to the attention of neurosurgeons fall into the following three categories: l) symptomatic aneurysms; 2) multiple aneurysms in cases of subarachnoid hemorrhage (SAH); and 3) so-called incidental aneurysms demonstrated during angiographic investigation of a variety of disease processes. While surgical treatment of unruptured symptomatic aneurysms is common neurosurgical practice, a consistent therapeutic philosophy regarding lesions in the latter two categories is not apparent in the neurological and neurosurgical literature. This variation in approach is due principally to uncertainty as to the magnitude of risk of ultimate enlargement and/or hemorrhage of such aneurysms. The Cooperative Study 5 compared patients with single and patients with multiple aneurysms, all treated conservatively, and was unable to demonstrate an appreciable increase in mortality and morbidity over the span of the study, but other studies have reported that the risk of subsequent aneurysmal enlargement or hemorrhage ranges between 15% and 50%. 3,7-1~ Incidental aneurysms have a still vaguer natural history, with small patient populations and poor follow-up studies serving to obscure any objective clinical evaluation of their ultimate risk of SAH. Statistical studies 1,2 have suggested a 5% per year risk of bleeding in the estimated 2% to 5% of the population harboring such lesions. Although other predictive indices, such as age, 5 aneurysmal size, 5,8,11 and presence of hypertension, obviously influence the overall potential for SAH in patients with unruptured aneurysms, the small published experience with these lesions precludes a valid prognosis for the population at risk.
In light of this uncertain natural history and the significant therapeutic hazards historically involved in aneurysm surgery, neurosurgeons confronted with unruptured multiple or incidental aneurysms have varied We have been confronted with a significant number of SAH patients with multiple aneurysms that have been surgically injudicious to approach at a single operative sitting. We have also seen an increasing percentage of patients carry asymptomatic incidental aneurysms in addition to a variety of disease processes. We have therefore adopted, not without initial misgivings, a significantly more aggressive approach than that generally expressed in the literature. Since we are unable to identify to the individual patient even the approximate degree of risk of possibly catastrophic SAH during the remainder of his life, we recommend elective surgery to obliterate the unruptured aneurysm to all patients in these two categories whom we judged to be sufficiently stable to undergo general anesthesia. Frank discussions with patients and their families cover fully the uncertain nature of the risk of conservative treatment and also the risk and acknowledged hazards of the proposed surgical procedures; these discussions are facilitated in many of these patients by their prior experience with SAH and subsequent aneurysm surgery. In a 43A -year period, 52 patients have been so counselled and only three have refused the proposed elective procedure.
Summary of Cases

Clinical Material
From June 30, 1971, to February 1, 1976, 49 patients underwent 50 elective craniotomies for prophylactic obliteration of asymptomatic aneurysms. There were 33 females and 16 males; their age distribution is shown in Table 1 . In 27 of these patients, with a mean age of 48.2 years, at least one unruptured aneurysm remained after an initial craniotomy following aneurysmal SAH. Two patients had contralateral asymptomatic lesions; both had been initially treated surgically for unruptured but symptomatic internal carotid artery aneurysms. In 19 patients, with a mean age of 56.6 years, the aneurysms were demonstrated incidentally during angiographic investigation of other neurological symptomatology (Table 2) .
There was a total of 52 unruptured aneurysms in this group of 49 patients, with a marked prevalence of internal carotid artery lesions, followed in frequency by anterior cerebral, middle cerebral, and vertebrobasilar aneurysms (Table 3 ). All aneurysms visualized by angiography were attacked surgically. Aneurysm size was with few exceptions 7 to 10 mm, the size most frequently associated with SAH (Table 4) .
Initially, 47 of these patients underwent surgical procedures directed at their primary or presenting symptomatology before their ultimate elective aneurysm surgery (Table 5) . Intervals between the initial procedure and subsequent craniotomy for aneurysm ranged from 5 to 47 days, with a mean of 11 days in patients with multiple aneurysms and 9 days in patients with incidental aneurysms. The Unruptured asymptomatic aneurysms clinical condition of the patients before the present aneurysm surgery (as determined by Hunt's criteria) showed 25 patients in Grade 1, 23 in Grade 2, and 2 in Grade 3.
Surgical Procedure
The surgical technique used in this series was, with minimal modification, that developed by Krayenb~ihP and Yasargil. 1~-x4 We used a right subfrontai approach through a low frontotemporal skin flap and small free bone flap centered on the pterion, with subsequent extensive extradural removal of the sphenoid wing for all right-sided anterior circle lesions and most anterior communicating artery aneurysms regardless of dominant anterior cerebral filling. A similar left-sided flap was used for left internal carotid and middle cerebral aneurysms. Aneurysms of the basilar bifurcation and superior cerebellarbasilar junction were also approached in a subfrontal fashion with wider opening of the Sylvian fissure and gentle posterior retraction of the temporal lobe, which offered good exposure of the distal basilar tree. All intracranial dissection was performed under the operating microscope; cerebrospinal fluid drainage, steroids, osmotic diuretics, and moderate hypotension were used routinely. Three aneurysms were inadvertently ruptured during the final stages of dissection, but bleeding was easily controlled and the aneurysms were clipped without apparent deleterious clinical effect. Two large middle cerebral aneurysms were judged unsuitable for clipping and were coated with polymerizing adhesive. The remaining 50 aneurysms were occluded with a variety of aneurysm clips, and 42 of these 47 patients have undergone intraoperative or postoperative angiography, all with demonstration of adequate clip placement.
Operative Results
These 49 patients underwent 50 operative procedures (Table 6 ). There were no operative fatalities. Three patients had permanent neurological deficits attributable to the surgical procedures; in each case a paralysis of the frontal branch of the facial nerve resulted from excessive traction on the small skin flap. Seven patients experienced transient postoperative neurological deficit: three with frontal nerve palsies, three with in- 
Discussion
The increasing availability and widespread use of pancerebral angiography for evaluation of patients with SAH and other neurological symptomatology is certain to increase the number of unruptured aneurysms brought to clinical attention. In dealing with these patients, neurologists and neurosurgeons are confronted with a difficult choice between the potential hazards of elective prophylactic surgical treatment and the uncharted risks of observation alone. While individual cases must be evaluated as regards coexisting disease processes, clinical condition, and aneurysm characteristics, we feel the operative results obtainable with modern anesthetic agents and current microsurgical techniques justify an aggressive approach to the vast majority of unruptured asymptomatic aneurysms. 
